The present study was carried out to produce antiserum for aflatoxin G1 (AFG1) and to use indirect ELISA to detect Aflatoxin in grain samples. Antiserum of AFG1 was produced in New Zealand white rabbits. The results of indirect ELISA showed that the second collection (after 7 days) was the best that contained antibodies and gave the highest values of absorbance. Positive ELISA values were obtained up to dilution of 1:204800 with antiserum of the second collection. On the other hand, the indirect ELISA used to detect aflatoxin G1 in grain showed that 2 wheat samples and 7 barley samples gave a positive reaction with produced antiserum which possessed absorbency values were double that of the normal serum.
INTRODUCTION
Wheat and barley are from the most important field crops in the world. Approximately 25% of cereal consumed in the world are contaminated by Mycotoxins (Devegowda, et al. 1998) . Mycotoxins are secondary metabolites produced by some species of mould genera such as Aspergillus, Penicillium and Fusarium, which enter the food chain in the field, during storage, or later, under favorable conditions of temperature and humidity (Petzinger and Weindenbach, 2002) . Aflatoxin, produced by Aspergillus flavus and Aspergillus parasiticus, worldwide contaminants of food and feed (Jelinek et al.1989) . Aflatoxins can contaminate agricultural commodities due to the results of mold invasion before and during harvest or during storage (Singha et al. 1991) , meanwhile, aflatoxins were detected in wheat and barley (Alansarı, et al. 1980) . Tsai and yu (1999) used enzyme linked immunosorbent assay method (ELISA) to detect Aspergillus parasiticus molds in artificially contaminated (corn, rice, wheat and peanut) and also to detect naturally occurring aflatoxigenic molds in the same grains. They reported that the growth of Aspergillus was monitored by this technique. Adanyi et al. (2006) Measured ochratoixn A and aflatoixn B1 in barley and flour samples by indirect ELISA with monoclonal antibody, the sensitive detection range was between 0.5 and 10 ng /µl. Castells et al. (2008) investigated the distribution of total aflatoxins (B1,B2,G1and G2) in various corn processed fraction by enzyme-linked immunosorbent assay (ELISA). The objective of the present work was planned to prepare an antiserum for aflatoxin G1 to be used in detection of this mycotoxion in wheat and barley grains.
MATERIALS AND METHODS
Serological studies were carried out by adopting the modified method used by Fegla, et al (1997) .
Antiserum production: Antiserum was produced in healthy, well developed, 3 kg New Zealand white rabbit. The rabbit was injected every 3 days with gradual volumes (0.5 , 1.0 and 1.5 ml) from Aflatoxin G1 at a concentration of 0.5 ppm prepared in phosphate buffer saline (PBS). Bleeding was carried out after 2, 7 and 14 days from the last injection. Each time blood was collected from the marginal ear vein then left for 2-3 hours at room temperature to clot and stored in refrigerator overnight. The antiserum was clarified by centrifugation at 5000 rpm/10 min. Antiserum was stored in the presence of 0.05% sodium azide at -20ºC till used. Normal serum was obtained from rabbit before immunization to use as control in subsequent tests.
Serological tests
Determination of the optimum period to collect the antiserum: Aflatoxin G1 was prepared in coating buffer (0.05 M carbonate, pH 9.6) at a concentration of 0.5ppm and wells were coated by adding 100 l of the immunogenic to the bottom of the well (2 wells per each antiserum dilution) and incubated overnight at 4C. The plates were rinsed five times by flooding wells with PBST for 3 minutes each.
Eight dilutions of double fold up to 1:12800 for normal serum (as control) and the three antiserum obtained after 2, 7 and 14 days of the last injection in serum buffer (PBS-Tween 20 containing 2% soluble polyvinylpyrrolidone, 0.2% BSA) were used. 100 l aliquots from the diluted normal serum and antiserum were added to each well, after which the plates were incubated at 37C for 2 hours, then washed as before.
Goat anti-rabbit gamma globulin conjugated to alkaline phosphatase (Sigma No 2937) was diluted to 1:20000 in serum buffer, and 100 ml were added to each well, followed by one hour incubation at 37c, then washed as before.100 ml of the enzyme substrate, 0.5 mg/ml paranitrophenyl phosphate in 10% diethanolamine buffer, pH 9.8 were added to each well and incubated at room temperature (25C) for about 30 minutes. The enzyme activity was stopped by adding 50 l of 3 M NaoH. The ELISA values measured by ELISA reader (BioRAD, 550), were expressed as absorbency at 450 nm and absorbency values of at least double that of the healthy control were considered positive.
Determination of antiserum titer:
The titer of Aflatoxin G1, antiserum was determined by using indirect ELISA as described previously. Aflatoxin G1 solution, was prepared in coating buffer (0.05 M carbonate, pH 9.6). Wells were coated by adding 100 ml of the immunogen to the bottom of the well (2 wells per each antiserum dilution). Serial dilutions of double fold up to 1:409600 of antiserum in serum buffer were used. Data were calculated according to O. D. at 450 nm.
Efficiency of the antiserum to detect aflatoxin G1 in seed samples: This experiment was applied on seed samples of wheat and barley seeds from different areas of Jabal Al-Akhdar region. Indirect ELISA previously described was used to demonstrate the efficiency of produced antiserum to detect aflatoxin G1 in cereal seeds. Aflatoxin extracts from 40 seed samples, were prepared in coating buffer (0.05M carbonate, pH 9.6) and antiserum dilution of 1:400 and 1:800 were used.
RESULTS
Antiserum was produced in new Zealand white rabbit and in indirect ELISA (Enzyme linked Immunosorbent Assay) was used for serological tests.
Determination of the optimum period to collect the antiserum:
Results of indirect ELISA showed that the second collecting (7 days) was the best, followed by the third (14 days) and then the first one (Table 1) .
Determination of antiserum titer: Antiserum titer was determined by indirect ELISA, positive ELISA values were obtained up to dilutions of 1:102400 with antiserum of the first collecting and 1:204800 with antiserum of the second and third collecting (Table  1) . Efficiency of antiserum to detect aflatoxin G1 in wheat and barley samples: Results of indirect ELISA to detect aflatoxin G1 in wheat samples showed that only number . and . samples gave a positive reaction with produced antiserum at dilution 1:400, which their absorbency values were double that of the normal serum (Table 2) . On the other hand, seven barley samples (number 1,2,3,13,14,17 and 19) gave absorbency values were double of that of normal serum (Table 3) . Read normal serum when relief 1:400=0.106 Read normal serum when relief 1:800=0.064 * Absorbance value with antiserum dilution of 1 : 400 ** Absorbance value with antiserum dilution of 1 : 800 Read normal serum when relief 1:800=0.064 * Absorbance value with antiserum dilution of 1 : 400. **Absorbance value with antiserum dilution of 1 : 800
DISCUSSION
Antiserum of Aflatoxin G1 produced in New Zealand rabbit and indirect ELISA was used to determine the titer of antiserum and the optimum period to collect the antiserum from rabbit. The ELISA values were expressed as absorbency and values of at least double that of the healthy control were considered positive. Results of this study proved that the second collecting after 7days was the best and positive ELISA values were obtained up to dilution of 1:204800 with antiserum of the second collecting . Tsai and Yu (1999) concluded that many factors, such as dilution and buffers, interfere with the sensitivity of ELISA. It can be concluded from result of this study there is relationship between the produced antiserum and aflatoxinG1. According to the result of this study, using ELISA, aflatoxin G1 was detected in 11.76% of analyzed wheat samples and 30.43% of barley samples. Generally, many investigator used ELISA method to detect aflatoxin (Tsai and Yu, 1999; Castells et al. 2008; Salem and Ahmad, 2010) . In conclusion although the ELISA used here was designating for Aflatoxin G1, it may success to detect aflatoxigenc molds in grains. Although the presence of aflatoxigenc molds on cereals dose not automatically indicate the presence of aflatoxins, the formation of aflatoxin is closely linked to fungal growth (Tsai and Yu, 1999) , or to hydrolysis of sugar, and proteins (Sinha and Kumari, 1989) .
